
SPT: Hierarchical Agent Control: A Framework For
Defining Agent Behavior

�����������
	���
������ ��� �����������! #"$�% '&�(*)��+�� ,�.-�&��/��)��0�%1��2�3)�)54�6%�

Marc S. Atkin
University of Massachusetts

140 Governor’s Lane
Amherst, MA 01003

atkin@cs.umass.edu

Gary W. King
University of Massachusetts

140 Governor’s Lane
Amherst, MA 01003

gwking@cs.umass.edu

David L. Westbrook
University of Massachusetts

140 Governor’s Lane
Amherst, MA 01003

westy@cs.umass.edu

ABSTRACT7980:<;>=':�?�@�?+A�83=!AB@/CEDGF�:$H5IKJML�H5I.?+L�CEDN?+A�80=!I+:%A%I+O0?+:QP�;RDGJNS�=!TU@
F/:$H3:�?�@/CEI+L5L�C!VW=!IYXZL/?[T.\�:$A$=]XZ^�=!H3F_@/H`@�F�:$H5IBa TYb�:$8�@BcW=!L/?Bde;RDGJ
T.O0\3\�L�?.I+T�@/A%I+=!L�H�@/b0TfI.?�@/A%I+=!L�H�gM?+:$T.L/O0?+A$:Kh�@�H�@�F�:$hi:$H5IBgjT.:$H0T.L/?
=!H5I+:$F�?�@�I+=!L�H�gk@�H�lK=!Tnm9:$C!CoT.O3=]I+:BlpI+LqA$L�H5I.?+L/C'C!=!H3F�C'@�?+F�:*H�O0h*b�:%?+T
L�Xr@�F�:$H5I+Tn=!Hsl�^�H�@�hi=!At:%H�cW=]?+L�H0hi:$H5I+T$dnuvIn?+:$C!=!:$TRL/H[I+8�?+:$:t83=!:%?.w
@x?+A�80=!:$T$yz@�A%I+=!L�H�g{T.:$H3T.L�?Bgo@/H3lsA$L/H5I+:%|WIBdU7980:�@/A%I+=!L/H
83=!:%?�@x?+A�85^
A%L�H5I.?+L�C!TRI+83:*@/F/:$H5IBa T}b�:%8�@BcW='L�?BdEu2I}=!T}L�?+F�@/H0=!~$:Bl<@x?+L�O0H�lpI�@/T.VWT
I+L�b�:i@/A%A$L�hi\0C'=!T.80:Bl�g�H3L�I}I+83:z@�F�:$H5I+T}I+83:%hiT.:$C!c�:$T$d*7983=!T}X�@/A%='C]w
=]I�@xI+:$TiI+83:U=!H5I+:$F�?�@�I+=!L�H_L�XRh�O3C]I+=]w�@�F�:$H5I�@�A%I+=!L�H0T�@/H�lQ\3C'@/H0H3=!H3F
=!H5I+L�I+80:}@�?+A�83=]I+:$A�I+O0?+:�d�7983:nT.:$H3T.L�?>80=!:%?�@�?+A�85^�\0?+LxcW=#l�:$TN@*\�?+='H�w
A%='\0C!:BlKhi:B@/H0TGXZL/?RTfI.?+O0A%I+O0?+=!H0FzI+83:EA$L�hi\0C!:%|�=!I2^UL�Xo?+:B@�l�='H0Fq@/H�l
I.?�@�H3TfXZL/?+hi=!H3FRT.:%H3T.L/?j=!H0XZL/?+h�@xI+='L/H�do�j@/A�8*C!:$c�:$C0L�X3I+80:983=!:%?�@x?+A�85^
=!H5I+:$F�?�@�I+:$T�I+80:jl3@�I�@rA$L/hi=!H3Fr=!HRXZ?+L/h�I+83:o:$HWcW=]?+L�H0hi:$H5I�=!H5I+LrA$L/H0w
A%:$\0I+O3@/C{A�8�O0H3VWT>@/\3\�?+L�\�?+=#@xI+:tXZL/?}O0T.:*b5^K@�A%I+=!L�H0T}@�IRI+80=!TnC!:$c�:$C�d
DGA%I+=!L�H0T}@/H3l[T.:$H0T.L/?+TE@x?+:*mr?+=]I.I+:$HsO0T.=!H3F�I+83:*T+@�hi:tXZL/?+h�@�C'=!T.hpd
7980:>A%L�H5I+:%|WIM80=!:%?�@�?+A�85^i=!T9@}83=!:%?�@x?+A�85^iL�X�F/L�@�C'T$d�u�H�@/l3l�=!I+=!L/H�I+L
I+80:$=]?G\0?+=!h�@�?.^qF�L�@/C!T$g�hiL/TfIG@/A%I+=!L�H0Tn@x?+:}T.=!h*O3C]I�@�H3:$L/O3T.C]^�I.?.^�=!H3F
I+Lt@�A�80=':%c�:n@}T.:%I9L/X�=!hi\3C!=!A$=]Ir@/T.T.O0hi\0I+=!L�H0T$do7983:%T.:R@/T.T.O0hi\0I+=!L�H0T
@x?+:Nh�@�l0:�:%|�\3C!=!A$=]I�I+8�?+L�O0F�8�I+80:9A$L/HWI+:�|�Io80=!:%?�@�?+A�85^z@�H�l�\�?+Lxc�='l�:
I+80:NA$L�H5I+:%|WIjO3H3l0:%?omN83=!A�8zI+83:G@/F/:$H5IML/\�:%?�@�I+:%T$dj�<:r8�@Bc�:Gl0:%c�:$C]w
L/\�:Bl<@�\3C'@/H0H3:%?Bgk�n�nDn�0�kg�=!hi\3C!:$hi:$H5I+:BlpmN=]I+83=!Hs;RDGJ>g�mN83=!A�8
=!TGAB@/\3@/b0C':}L�Xk?+:$T.L/C'cW=!H3Fih�O3C]I+=!\3C!:RF/L�@/C!TG=!HU?+:B@/C�I+=!hi:�d

;nDGJ�mr@/TE=!H5I+:$H�l�:BlKI+LU8�@Bc�:�mN=#l�:i@/\0\3C!=!AB@/b0=!C'=]I2^5diu2IE83@/T}b�:$:$H
O0T.:Bl[I+LUA$L�H5I.?+L�C�@/F/:$H5I+T}=!H
A$L�hihi:�?+A$='@/CoA$L�hi\0O0I+:%?RF�@/hi:%TE@/H�l
\085^0T.=!AB@�Ck?+L�b�L�I+T$dt�nO0?n\0?+=!h�@�?.^Y@�\3\0C'=!AB@xI+=!L�Hsl0L�h�@�=!H[=!T}@�T.=!hzw
O0C'@�I+L/?EL�X9C'@/H3l�wvb�@�T.:Blshi=!C!=]I�@�?.^Y:$H0F�@�F�:$hi:$H5I+TRA$@/C!C!:Bls��J9@/\0I+O�?+:
I+80:N�kC'@/F���dj;RDGJ>a TjT.=!h�O3C'@�I+=!L�H*T.O3b3TfI.?�@xI+:rhiLWl0:$C!To\385^�T.=!A$Tj@�I�@/H
@�b3TfI.?�@�A%I}C!:$c�:$C�dE;nD>J�T.O3\0\�L/?.I+TR@�H5^Yl0L/h�@/=!HY='HKmN80='A�8[b�:$8�@Bc5w
=!L�?+T9AB@/Hqb�:N?+:Bl0O0A$:Bl*I+Lt@tT.h�@�C!C�T.:%I9L�X�\�?+=!hi=!I+=!c�:N:%��:%A%I+L/?+T9T.O0A�8
@�TK�N�3���_@/H3l������0�+���f�����3�3��d�D9I�I+80='T�I+=!hi:[l0:%�3H3=!H3F�@�F�:$H5I
b�:%8�@BcW='L�?*?+:B 5O0=!?+:%Tz¡�=!T.\¢\�?+L�F/?�@�hihi=!H3FKT.VW=!C'C!T$£9mM:U@x?+:�hiLxcW=!H3F
I+LBm9@�?�l0TGhiL/?+:nF/?�@/\083=!AB@�C�\0?+L/F/?�@�hihi='H0F*C'@/H0F�O3@/F�:%T$d

1. INTRODUCTION
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